in the longer fragment remote from the site of fracture. The wire is then passed into the nmedulla from the fractured end and pulled out to the requisite amount through the window, by means of a loop of salmon gut or silver wire; the other fragment is placed in position and the wire pushed into it, leaving 2 in. protruiding through the window and wound. A supination plaster is then applied incorporating the wires. This metho(d will be found to have its uses but it also has its limitations. It is designed to prevent lateral displacement, but if the fracture is transverse it also prevents shortening, for at least half the diameter of the fragments maust always be in apposition, and the splint controls angulation. In a long spiral fracture the method prevents lateral displacement only, and cannot prevent telescoping. It is, howrever, applicable to fractuires of two bones if one of them is fractured transversely, for, if this latter is stabilized by means of a wire, the fragments cannot become displaced; and the other bone, which is fractured spirally, cannot telescope without angulation. Fortunately, in fractures of the radius and ulna one of them, usually the ulna, is fractured transversely, an(d a well-applied plaster prevents angulation.
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Treatment of Ununited Fractures by Bone Grafting without
Resection of the Bone Ends
THIS paper is confined to the consideration of one method of treatment of a single type of ease of' non-union of a fracture of the shaft of a long bone that in which there is a fibrous intersection rather than a really wide gap between the fragments.
The treatment under investigation is that of autogenous bone grafting with minimal disturbance of the bone ends or the intervening tissue. It is usually advised that a graft operation should be accompanied by clearing and resection of the bone ends. Some surgeons remove all sclerotic bone others are more conservative, and the procedure is then sometimes referred to as "freshening " the bone endls. (Mr. Naughton Dunn has used the same term for his highly successful subeortical procedure, but this involves no removal of bone and does not therefore enter into the considerations of' the present paper.) It has long been Mr. R. C. Elmslie's teaching that the customary resection of the bone ends as a supplement to grafting is unnecessary and therefore undesirable. To test the validity of this contenltion the results of a consecutive series of cases treated by Mr. Elmslie and two of his pupils have been investigated and are here reported. Unfortunately no series of' control cases treated by the more extensive procedure is available, because this has not been used by us in recent years.
In the cases under review the graft adopted was an osteo-periosteal inlay from the tibia, except in two instances: an intramedullary tibial graft to the humerus, a,nd a fibular peg to the femoral neck. Tibial grafts w"ere always taken from the uninjured tibia and never from the fractured one. In operations on the leg, osteoclasis or osteotomy of the fibula was performed only if necessary for good general alignment.
There are difficulties in assessing, the results of any method of treatment for nonunion. First there is the relative scarcity of cases I have only 17 of the type under discussion to report. Secondly the inadvertent inclusion of cases of mere delayed union may give an unduly good impression of the results of operation. The present series (see Table I ) includes six cases in which operation was performed less than a year after fracture. Some of these cases might perhaps ultimately have united with further conservative treatment, although no case was operated upon in which this was considered reasonably likely; on the contrary, selection was made in a conservative spirit.
Bonv union was obtained in all cases except one, in which there was no evidence or union at the end of' fifteen months, when the patient defauilted; almost certainly this case was a failure. The probable cause for this was that plaster-of-Paris imnmobilization was discontinued only eight and a half weeks after operation, because the fracture felt firm, and an ineffective appliance was substituted.
The time taken for union to occur in the successful cases was usually four to five to eight months, but in two cases periods of respectively nine and thirteen months passed before union was assuredly present. The figures should be accepted with reserve, because the assessment of time of union is difficult. In the lowier limb a further period of protection is required after union has become established.
Two cases had previously been operated upon unsuccessfully for non-union by drilling. Two complications (both in cases of the writer) occurred staphylococcal infection of a superficial hTmatoma in the oldest patient, an(d cellulitis, eight months after operation, in another. In neither case was there any serious consequence.
The results of the simple grafting operation are dependent on the method itself' and not on the special technical skill developed by one surgeon, because the series is collected from cases operated upon by three different surgeons (8ee Table III) .
With the reservation required in deducing from a necessarily small series of cases, it is concluded that, in the operative treatment of non-union unassociated Nith wide separation, a grafting operation need not be accompanied bv the customary freshening and resection of bone ends. If this procedure is unnecessary, it should be discontinued as a supplement to grafting because: (1) Seventeen consecutive cases of ununited fracture of' a long bone treated by grafting are described, the cases being those without a wide gap requiring bridging; the operation in each instance was the application of a bone graft without resection of the bone ends.
(2) With due regard to the relative smallness of the number of cases, the results suggest that resection of the bone ends is an unnecessary supplement to the application of a graft.
(3) Reasons are given for supposing that resection is not merely superfluous but actually harmf'ul. 
